I. Introduction
Mariana island arc consists of a trench, frontal arc, inter-arc basin and third arc from east to west and is seperated from the Asian continent by the Philippine basin and other island arc systems observed at the western margin of the basin. Structural framework of the frontal slope of the Mariana arc was discussed on a basis for the geological and geophysical data (KATSUMATA and SYKES, 1969 ; KARIG, 1971 KARIG, , 1975 BRACY and OGDEN, 1972 ; . A DSDP drilling site locates on the frontal slope east off the Guam island (FISCHER and HEEZEN, 1971 ).
The frontal arc of the Mariana arc system is asymmetric with a single steep scarp on the western flanks and with a gentle slope covered with sediments in the upper part of the eastern flanks. Continental slope in the eastern flank is interrupted by the mid-slope basement high at the lowest margin (KARIG, 1971) , which extends to the whole length of the eastern flank (MOGI, 1972) . The word of midslope basement high is now designated for trench slope break (DICKINSON, 1973) , which locates in the critical part to separate continental slope and inner (landwardside) trench slope. Mariana island arc has the same topographic features as that in the Izu-Ogasawara (Bonin) island arc, which can be extended well to the both arcs. (Fig. 4) . lower Miocene to late Eocene (Table 1) . They distribute mainly on the shallower part of the continental slope west of the trench slope break (Fig. 6 ) and have parallel distributional pattern in thickness to the trench slope break (KARIG, 1971) . They cover the inner ridge but are dummed by the outer ridge of the trench slope break in the profile 1.
Therefore, the accoustic basement of the inner ridge is uncertain in age, however, there is a possibility that the Alutom formation in late Eocene to early Oligocene on Guam island may be correlated party to it (Fig. 8) .
By dredging in approximately 4500 m deep at station 6 (Figs. 1 and 2), many fragments of altered serpentinite and tuffaceous rocks with a few to ten centimeters in diameter are obtained. The dredged site is just on the profile 1 and locates in (Fig. 7) . Original rock of the serpentinite appears to be dunite or other kind of ultra-basic rocks. Fragments of olivine, augite, plagioclase, Cr-spinel and opaque minerals are observed among the serpentine, also tuff grains and foraminifera are contained as vein-let .
Serpentinites and crushed fragments of tuffaceous sediments correlated to the Umatac formation may suggest the compressional force and uplift at the trench slope. Crustal thickness of the arcs in 17 km in maximum that is rather thinner comparing with other island arcs along the eastern margin of Asian continents (MURAUCHI, et al., 1968) , although the surveyed profile by MURAUCHI and others (1968) locates at the junction of the Izu-Ogasawara and the Mariana arcs.
There is no rock exporsure of Mesozoic or Paleozoic era on the southern islands of Mariana ridge (Table 1) . However, there is a possibility of occurrence of mafic schists with serpentinite and peridotite bodies similer to those on the Yap island (KARIG, 1971) . Mafic schists also distribute on land of New Guinia island and New Caledonia island. They are interpreted as product of obduction of oceanic plate in the late stage of the former island arc activity (DEWEY and BIRD, 1970 ; COLEMAN, 1972) . Mafic schists on Yap island have a possibility of the same history as that on New Guinia and Caledonia islands.
The first trace of the island arc activity in the Mariana arc is volcanic activity in late Eocene age as the pyroclastic formation on Mariana islands. Gentle, con- 
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EARLY PALEOGENE -LATE CRETACEOUS (EwING and HEEZEN, 1955 ; TALWANI, et al., 1959) . Direction of the Atlantic plate motion in the Puerto Rico trench is approximately parallel to the trench (MOLNER and SYKES, 1969) and the area may be a extended as a part of a large fracture zone in the Atlantic Ocean (FUNNELL and SMITH, 1968) . Therefore, there is a possibility that the Puerto Rico trench have a different character as comparing with other trenches which are usually recognized to be formed by the subduction of oceanic plate approximately normal to the trench axis. The transform boundary Subduction zone is suggested to be formed since late Eocene which is deduced from the land history of the crestal islands.
The inner ridge might be, at first fomed at the inner side of the trench. The outer ridge which consists the trench slope break todaymight be formed by accretion, since middle Miocene.
Accretion
Accompanied by Ophiolite in the Mariana Trench would be posturated for the former Mariana arc before Eocene (Fig. 8 ).
FISHER and ENGEL (1969) reported the ultra-mafic rock from the inner trench slope of the Tonga trench. They dredged fresh to granulated and serpentinized peridotite and dunite from the depth of 9150 m to 9400 m. The assemblages of rocks suggest that the principal rocks exposed on the inner trench slope are basalts and their derivative of alkalirich volcanics. The sampled peridotite-dunite mass is probably an accumulate formed as sedimented sheets and mats. They said that either of these structure might have been exposed by faulting.
It is doubtful to consider that there was a rest magma chamber or volcano in the lower continental slope or inner trench slope, nevertheless the age of the volcanism is unknown. If so, there is a possibility that stress and temperature conditions under the island arc could have been quite different from the ones posturated by MIYASHIRO (1965) , SUGIMURA and UYEDA (1973) and others.
A augite dolerite fragment was dredged from Vitiaz deep in the south of Mariana trench (YAGI, 1960) . He suggested that the rock was fresh and free from alteration except partial serpentinization of glass, and belonged to the tholeiitic series.
If there was no volcanism in the outer flank of Mariana arc, the ultramafic rock dredged might be supplied from the oceanic crust by the accretional mechanism as schematically illustrated by DEWEY and BIRD (1970) , COLEMAN (1972) , DICKINSON (1973) , KULM, et al., (1974) and SEELY, et al., (1974) .
Serpentinite in the trench slope break of the Mariana arc is also suggested to be exposed by the structural movement of the transform faulting in the older Pacific basin before Eocene, and then accreted to the continental slope since Eocene (Fig. 8) . This tectonic movement has contiued during post-Miocene age.
IV. Acknowledgments
The data of this paper were obtained by the Hakuho-Maru Cruise, KH-71-1 
